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(54) (57) CHCTEMA 3;iEKTP0CHAB)KE. 
HH3 SJIEKXPHMECKHX >KEvnE3HbIX 
AOPOr nOCTOHHHOrO TOKA, coAep>Ka- 
man ycTaHoaneHHue iia TnroBUx noAcraHUHflx 



npeoSpaaoBareAH, oamh noviioc Koxopux co- 
eAMHCH c pejibcaMM» a ApyroM Mepe3 BbiK;iioMa- 
renH — c KOiiraKTHOH cetbio. Aono/iMHieAbHWH 
npoBOA, noABeuieHHbiH Mepe3 HsoJinxopbi Ha 
onopax KOHtaKTHOH ceiH. orcacuBaiomHe ipaHc- 
(}>opMaTopbi, OAHH KOHCU nepBimnoM o6motkm 
Ka>KAoro H3 KOTopux Mepe3 KOHAeHcatop noA- 
icnioMeH K KOHTaKTiioMy npoBOAy. a btophhhom- 
K AoncwiHHTCAbHOMy npoBOAy, npHMCM ApyrHe 

KOHUbl TOfl H Apyrofi 06m0T0K nOAKAIOMeHbl 

K pcAbcy, M nepcMbiMKH, cocAMHflioiUHe Aonon- 

HMTeAbHblft npOBOAC peJIbCaMH. OTAUHafOU^anCH 
TCM^ HTO, C UeAbK) nOBfallUeHHn HaAemHOCTM. 

oHa CHa6)KeHa 6jiokom KOMMyrauHH, MMeioiUHM 
KoiiraKT CMfHaAbHoro pp-ie KpacHoro orHH cae- 
To^opa, BicnioMeHHbiil Mepe3 AByxnoAiocHHK b 
paspuB nepeMfaiMKH. 
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MaoOpcTemto otiioi'mtch k :>.icKTiHirM;i6- 

>KeHHIO 3.1CKTpOnO.'lBH;KII0rO COCTilH.I. 

Ue.lb H306peTOIIMR — IIODliltllCllHO H.'UOK' 
HOCTH CHCTCMhI. 

Ha MepreMc npiiBCiCHa npHiiUHniia.ibMaH 
cxcMa CHcreMbi. 5 

CiicTeNia 3vicKTpocna6>KenHH 3;ieKTpii»ic- 
CKHX mejieatihix aopor nocTonHiioro Tona 
coAep)KtiT ycraiioBJieHiiue iia rnroBux noA- 
craHUHRx npcoCpaaoBarcjiH I,' bfliiii iioaioc 
KOTopux coeAHHCii c peAbcaMH 2, a Apyrofi ]q 
Mepea BUiuiioMaTeAH 3 — c KOHTaKTiioH ccTbio 4. 
AonariHHTeAbHbiM npoBOA 5, noABetueHHbiA tie- 

PC3 M30AflT0pbl 6 lia OnopaX 7 KOHTaKTIIOH 

ceTH 4, OTcacuBaiouiHe Tpaiic(t>opMaTopu 8. 

-OAHH J<OHC 11 ..nePAM!*.^ Ofl OgMOT KH Ka >KAOrO II 3 

KOTopbix Mepe3 KOHAeHcaTop 9. noAicnioHCM '15 

K KOHTaKTHOMy HpOBOAy, 3 DTOpMMIIOM — K AO- 

no^HHTeAbMOMy npoBOAy 5, npiiMeM Apyritc 
KOHUbi TOH H ApyroH o6motck noAK;iio»ieiiu 
K pCAbcy 2, 11 nepcMbiMKM 10, "CoeAHHRionnfc 

AOnOilHHTCJIbHblfl npOBOA 5 C pCJlbCaMH 2. Cut- 

TeNia CHa6>Keiia Oaokom II KOMMyrauMH c koh- 
TaKTOM 1 1. 1, iiMe»0!UHM KOUTaKT CHniaAbiioro 
pe^ie KpacHoro ontR cBeTO<t>opa 12, BKJiioMeii- 
HbiH qepes AByxnoAtociiHK 13 a pa3pMB riepe- 

MblMKH 10. 

CHCTCMa paOoTacT c/iCAywiUHM o6pa30M. 25 

ripH OTCyTCTBHIl 3AeKTponOABH>KHOrO CO- 
CTBBa 14 (3. n. C.) Ha Me^KIIOACraHUHOHHOH 

30He B peAeHMbix lUKatfiax 15 ee cBeTOcfiopoB 12 
B CHPHaAbHOM CjiOKe 16 pcAC >KejiToro oriiH 
H pc;ic sCAeiioro oniH B03Cy)KAeHbi 11 pasMUKaio- 

tUHMH KOIlTaKTaMH 17 II 18 pCAC }KCATOrO OrHR 3Q 

paaoMKiiyTbi iiciiii nHraHiin AaMtibi l9Kpaciioro 
orHn M uciiit niiTaiiiin KaTyiucK 6A0Ka II kom- 
MyrauHirc KoiiTaKTOM ll.K HpH 3tom iia bccx 
caero^opax l2 3Tofi MemnoACTaHUHOHHOH sohu 
ropMTpaspoiuaioutHfi oronb {^KCJiThiH, sejieHbift) 
H uenH BCCX ce nepeMbmeK 10 pasoMKiiNTU sa- 3^ 

MUKaiDtUIIMIl KOIlTaKTaMH GAOKa 11 KOMMy- 

rauHH. 

Ho KOIITaKTHOM CCTH 4 30Hfal npOTCKaCT TOK 

rapMOHHK, o6ycwioB.iciiiiuri pasHOCTbio hx iia- 
npRxtCHHA Ha CMe>K'Hbix "iidAcTdHiuinx sonu. 
Pa3H0cr» iianpjiJKeimfl C03AaeTCR ?a rMor 40 
pa3H0H Harpy.iKM na 30Hax, CMe)KHUx c pac- 

CMarpMBaCMOri 30M0H. Ilo AOnOAIIIITO.IMlOMY 

npoBOAV 5 iiporeKacT tok noA acActbiicm pari- 

HOCTH tianpH>KeMMH RTOpHMIlUX OGmotOK OT* 

cacfiBaioiuHx TpaiiC(|>opMaTopoB 8 cmokhux 
noACTaiiiuiH. 3th oOa Tona hmciot paniiyn^ luviii- 

MHIiy M HaXO.lHTCH II lip0THfl0(|>a:iC. TilKUM 

o6pa30M or)ccncmmaeTcn KOMneiicaunH MeitiaK)- 
lucro BniniHitn tiiiouoh ccth. 

ripii noH(kiriutii iin MOKiioacTaMuitoiinoH 
30ne 3. II. c. 14 H iiOvMCAywiucM cro nepoMcmo- 

itH A TOK rapMCJMIK. npOTCKaiOIUHrr IIO KOHTaKT- 
IIOH CCTH 4. M OH HOT BCIMMMHY M Hail pil h.lCHlte, 
TaK KaK HHMblKaCTCH MCpC3 3. 11. C. 14. IaMM 
flOHBIIhllMu'lOl Hn MC:-Kno.lCT;)MUtlOtllHlli MUtV 
3. H. C. M .i.'lHM.NiaOT O.IHII CO 0.10K V'MCTOK 

iiyTM. TO u niKa(|iy ir> cBCKKf^jpa l2,rtrp;i>K.iaH)- 
men: *roT Ckiok ■ y»iacTOK. piMO :-KiMTt»iti oni>i 
H po.i«* :tc;ii'Hor:) oriiii ()()i'i*t«»«iomi4. IIpi* »ri»M 

paiiMMSHkHUHl' Hi>in;iKTI.I 17 M Is pi'.lV fHV.\- 
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iitrii iirtiH :i.iMKHyrM ii no.iaioT iiaiipHMcciiHC 
it;i .KiMiiy 19 Kpactioro oniH cncTO{t>opa 12 h na 
KaryuiKV O.ioKa I 1 KOMMnaiiMH. Ha 3tom cbc- 

TO(})OpC f2 rOpilT KpaCHUH OrOHb H KOHTaKT 

11.1 O.ioKa 11 KOM.MyTaiiHH aaMUK.acr uenb 
ncpcMUMKH 10. itaxoAniueHcn okoao 3Toro cse* 
Toijwpa 12. 

Ec-IH 3. n. C. C II0C3A0M 3aHMMaeT ABB 

OvioKa — y^acTKa, to b uiKa(t>ax 15 CBeTO(tx)poB 
12, orpa>KAaK)uiHx srn yMacTKM nyTM, pcAe 
)KeAToro orHR ii peAe seAenoro otmr o6€cto- 
MCiibi H Mepc3 paaMUKaioiuHe 17 h 18 KOHraKTU 
pcAe ^KCAToro ornn noAaeicn HanpHWCHHe 
Ha AaMnbi 19 Kpaciioro oniH o6ohx CBeTO(t>o* 

pCB 12 H Ha KBTyHlKH KOMMyTaUHOHHhIX AByX- 

iiOAiociiiiKOB 13 nepeMbmeK 10 y 3thx cBeTO- 
({lopoB: B pc3yAbTaTe 3Toro Ha Asyx CBCTOct>o-- 
pax ropHT KpacHUH oroHb h uenH pacnoAo>KeH' 
Hux B03Ae 3THX CBCTO(t>opoB 12 nepeMbiMeic 10 
3aMKnyTu. 

BcACACTBiie 3aMhiKaHH5i ueneji nepeMU- 

«ICK 10 TOK B AOnOAMHTCAbHOM npOBOAe 5 MeHfl- 
CT BCAHMHliy, H liaiipaBJICHHe H CHOBa paBCH 

MO BCAHHHite H upoTHDonoAomai no (t>a3e TOKy 
rap.MOHMK KOHTaKTitoH ccTM. MCM o6ecneMHBa< 
CTCn KOMUeHCaUHR npH HaAMHHH 3. n. c. 14 Ha 
Me/KIIOACTaitUHOIIItOH 30He. 

B TaKOM CCCTOHHim CHCTeMa 3J1CKTpOCHa6- 

>KeHHn HaxoAHTCR B TeMeuHe apctvieHH, noKa 
3. n. c. 14 nepcMeiuacTCR, b npcAeAax oahhx 
M Tex >Ke Gaokob— yMBCTKOB nyTH. 

npH hepexoAC 3. n. c. 14 c oahopo 6;ioKa — 
yqacTKa na ApyroM npoMcxoAHT cjieAywiuMe 
H3MeHeHHii. BiHKa(|)y 16 cBeTO(t>opa 12, orpa>K- 
Aaioiuero nepsuH 6aok— yMacroK, cHanaAa 
cpaCaTbiaaeT pcAC >KeAToro orHH. aaTCM no 
Mcpe yAaAeHHM 3. n. c. 14 cpaGaTbiaaer peAe 
seAeHoro orHR. Ilpn cpa6aTbiaaHHH peAe >KeA- 
Toro orHSi CHHMaeTcn iianpfi>KeHHn c ABMnu 19 
KpacHoro orHB h OHa noTyxaer h noAaeTcn Ha- 
npH^KCHiie Ha AaMny 20 >KeAToro orHH h ona 
aaropaeTCfl. flpn cpa6aTbiBaHHH p^Ae aeAeHoro 
otHR c AaMHbi 20 >KeAT0i o orHR HanpsuKeHite 
cHHMaeTCfl H nocTynaer na naMny 21 aeAeHoro 
or: in, AaMna 20 noTyxaer. jiaMna 21 saropaeTcn. 
IIulvic cpa6aTbiBaHitn peAe )KeATOro otHJi chh- 
NiacTCH HanpHmcHHe c KBTyuiKH 6A0Ka II kom- 
.MyTamiH h cro KoiiTaKT 11.1 paspuBaeT uenb 
nopcMbiMKH 10, KOTopan ycTaHoanena Boxie 
iiopHoro cBeTOifiopa 12. iia KOTOpOM saropaercn 

)Ke.1Tl4H oroHii. 

B iiiKa(J)y cB0To4>opa, orpa>KAaioiuero bto- 
poll 6aok — VMacTOK n>TH. Ha KOTopfaiA Bbie3>Ka' 
er 3. n. c. 14. oTiiaaaeT peAe jkcatoto ophh, 
iLiH 0TiiaAaK>T po.ie HveAToro ophh m pe-ie sene- 
iioro oriiH. B iiopaoM cnyMae CHHMaeTcn Hanpn- 
>KeHiie c AaMHbi 20 )KCAToro ornn, bo BTopoM— 
c jiaMiibi 21 3CAcnoro ornfi: Ha .lasiny 19 Kpac- 
H(Mo ofHH noaacTCH HanpH)KCHHe. OHa laropa- 
i icx n oAHDHpoMOHHO cpa6aTbiBaeT 6.iok II 
KHMMyrauim m .liiMiiiKacT KOHTaKTO.M 1 1.1 uciib 

IIOpCMUMKH 10, paCnaiOJKeHHOH OKOAO CBeTO- 

il>op:i. Iia K<^TtipoM .A;»ropaeTCR KpacMbin oroiib. 

\\ pi\»y.M,i ;n 0 iniN nopoK.noMCMHM » houhx 
ncpt'MU'U'K orn«,MhM,im;|j»rr>i ii.iMOiKMuio ihmhmh- 



Mniiiima S CTniniMOHMOM 30MN TUK rapMOHHK KOMTaHTIIOM 

„M ^a3H "^.^^^^^^^^ cc;.. \ TOK noMaiMMTe.i..MO.« npo,u,Aa 5 paBHH 

KOTOpb.eCOOTBCTCTB>IOTM3^ nClMMMHC H l.pOTHBO..O;,0)KHW MO *a3e. 

H (t.a3U TOKa "PW™""";, B 0C3y;i'.TaTe ?Toro Manniniuc tio.iH o6ohx 

npoMCXoaHlUHM , "Sft 3o„e^ TOKOB KOMncHCHpy«T Apyr iipyra H B uenw 

TaKMM o6pa30M. npu abh^chhh 3. n. c. it n 

pacnwojKCHMM ero b ak>6oA tomkc mokroa- xa". 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized hy the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric raihoads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transfonners one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 11, of commutation with the contact 1 1.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
tiie dipole, 1 3, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 1 7 and 1 8, of the yellow light relay, the supply 
circuits of the red Ught lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, bum with a go-ahead hght (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of tiie zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1 . This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 1 4, is moving within the same blocks - sections of the road. 

Dxiring the transition of the electric rolling stock, 14, fi-om one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage fi-om lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released firom lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released fi-om the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released fi-om 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolhng stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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